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Abstract--For developing a high quality Optical Character
Recognition (OCR) system removal of noise from the document
image is an utmost important step. To make this possible,
filtering plays a significant role. Although mean and median
filters, the two well-known statistical filtering techniques, are
used commonly but sometimes these filters may fail to produce
noise-free images or sometimes may introduce distortions on the
characters in the form of gulfs or capes. In the work reported
here, we have developed a new filtering technique, called Middle
of Modal Class (MMC), for smoothing the input images. This
filtering technique is applicable for both the noisy and noise free
text document image at the same time. We have also compared
our results with mean and median filters, and have achieved
better result.

introduced a fuzzy operator for de-noising noisy images and
in [6], the authors had used a fuzzy operator based filtering
technique for smoothing image. In the work [7], the authors
had applied a fuzzy median filter, and using this operator the
authors [8], had designed an enhancement technique for
corrupted image. In the works [9-13], different variations of
median filtering techniques were used. In the work [9], the
authors had shown different types of properties of median
filter. They had proved that repeated application of
non-median nth ranked-order operations will reduce any
signal to constant. They also had proved that any 1-D signal
will be reduced to a root i.e., signal that is invariant to further
filtering, after one-pass of recursive median filter. These
properties were dedicated on signal processing. But in [10],
the authors had discussed a new recursive median filter
technique and had shown that their approach was guaranteed
to converge to root with a finite number of iterations when it
is applied on pseudorandom impulse noise. Their work was
based on the functional optimization technique that states that
median filtering is an optimization process in which two term
cost function is minimized. In another work [11], the authors
had designed a max/median filtering technique. In their
technique they had first calculated median of each rows of
2-D window. Then they had taken the maximum of all these
median values and had used in their max/median filter. In the
work [12], the authors had provided a proof that any 2-D
signal would converge to root after repeated passes of the
recursive separable median filter and root structure differ
those of their non-recursive counterpart. On this basis they
had designed a separable median filtering technique. In
another work [13], the concept of multistage filtering was
introduced. In that work the window was divided into
different subfield and then had filtered the window
preserving a fixed property in a fixed direction.

1. INTRODUCTION
Image processing, a fast growing field in the present days,
consists of image acquisition, enhancement, segmentation
and analysis. Out of these, image enhancement techniques,
which include filtering, binarization and de-noising, are
essential for preprocessing of acquired images for almost
every application domain.
OCR, a sub field of image processing and pattern
recognition, is a great challenge to the researchers from long
time before [1]. There are several issues in developing an
OCR system. One such issue is image enhancement i.e.
extraction of noise free text from a textual document image.
To achieve this filtering plays a remarkable role. Here, we
have developed a new filtering technique, which is applicable
for both the noise free and noisy textual document image at
the same time.
2. PREVIOUS WORK
Lot of works [2-13] have been done on filtering techniques,
which are applicable for digitized text pages or photographs,
video signals, medical images etc. In the works [2-4], a
diffusion filtering technique (both linear and non-linear) has
been implemented by solving an initial boundary value
problem for the two dimensional diffusion equations with a
special non-linear source. In another work [5], the author had

3. MOTIVATION
All the works [2-13] have been applied on manually
generated noisy images or signals. They even did not
apply their techniques on noise free images. To have an
automated system we have to apply a filtering technique on
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gray level values in a document image and have partitioned
the interval [a, b] equally, subject to the window size. Then
we have applied pigeonhole principle [15]. In this principle it
is stated that if m pigeons fly into n pigeonholes (m>n), then
at least one pigeonhole will contain two or more pigeons.
Since we have selected window size as MxM pixels,
therefore we have partitioned the interval into (M*M)-1 equal
partitions keeping pigeonhole principle in mind, each of
length (b-a)/ (M*M)-1. We have called each partition as
modal class and length of partition as range of the class.

both noise free and noisy document images, otherwise an
extra overhead would be imposed for classification of noisy
and noise-free document images. Also we need to classify
different types of noises like Gaussian noise, Poisson noise,
Speckle noise, Localvar noise, etc. These will obviously
increase the computational complexity. So we severely
required a technique, which is equally applicable for all types
of images i.e., noisy or noise-free image at the same time.
Although mean and median filter techniques are used
commonly, sometimes these filters may fail to produce
noise-free images or introduce some distortions on the
characters in the form of gulfs or capes. In the light of the
above-mentioned issues, we have introduced here a new
filtering technique, which is equally applicable to both on
noisy
and
noise-free
textual
document
images
simultaneously.
4. PRESENT WORK
In our present work we have introduced a new filtering
technique, called MMC, for smoothing input images. A
square window is considered which is slid over the whole
document in raster order and for each position of the window,
the gray level value of as the central pixel is replaced by a
new value detected by the MMC technique. To get a better
feel for the effect of noise filtering, the document image is
finally binarized using a global threshold value.
We have also compared our results with two well-known
statistical filtering techniques, namely equally weighted
average or mean filter [14], and median filter [14] and have
achieved better result. A flow diagram of the present work is
shown in Figure. 1.

Figure 1. Basic flow diagram for the present work
4.1. Window selection
After that, we have put all the gray level values of the
selected window into the proper class using the range
information of the classes. Then we have searched for the
class with maximum occurrence of gray level values i.e. the
class with highest frequency and called it as modal class
(MC). Next we have calculated the middle value (Midval) of
the range of modal class i.e., if the range of MC is [m, n] then
Midval = |m – n|/2. Finally, we have modified the central
gray level value of the selected window with this Midval.

For all the three filtering techniques mentioned above, we
have considered a window of size MxM pixels, where „M‟
is an odd positive integer number. Each square of the window
are assigned with equal weight. We have applied our MMC
filtering technique on each window and we have slid the
window over the document image from left to right and from
top to bottom and for each window position we have applied
the MMC filtering techniques in order to achieve enhanced
document image.
4.2. Filtering technique

4.3. Binarization

In our technique we have found maximum occurrence of gray
level values i.e., modal gray level value in a selected window.
Now at the time of selecting the modal gray value for
filtering it may so happen that all the pixels in the window
may contain different gray level values as there are 256
different gray values. So to overcome this problem first we
have searched the maximum (say, b) and minimum (say, a)

Binarization is as important as that of filtering techniques in a
document image processing. It helps to achieve clear
document image and finally helps in further processing of
image documents. There are different types of binarization
techniques like, Otsu, Adaptive, Sauvola, Global threshold
based, etc. Out of these binarization techniques we have
implemented a global threshold-based binarization technique
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PURSE (Promotion of University Research and Scientific
Excellence) Programme.

and have shown the effect of all these three filtering
techniques. The threshold value is estimated by calculating
the mean of all modified gray level values of all the pixels in
a document image.
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